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Atlas  of  Cloud-Free  Line-of-Sight  Probabilities 

Part  4:  Europe 


1.  INTRODUCTION 

The  increased  use  of  optical.  Infrared,  and  microwave  observing  and  trans- 
mitting devices  has  resulted  in  a greater  demand  for  information  on  humidity, 
haze,  clouds,  and  precipitation.  The  Air  Force  Geophysics  Laboratory  (AFGL) 
Climatology  and  Dynamics  Branch  (LYD),  Hanscom  AFB,  MA  01731,  and  the  USAF 
•Environmental  Technical  Applications  Center  (ETAC)  , Scott  AFB,  IL  62225,  have 
responsed  to  this  demand  by  collecting  special  observations,  developing  models  for 
estimating  the  desired  information  in  the  absence  of  direct  observations,  and  pro- 
cessing vast  quantities  of  data. 

One  of  the  items  frequently  requested  is  information  on  the  probability  of  a 
cloud-free  line-of-sight  (CFLOS)  between  a specific  point  on  the  surface  of  the 
earth  and  an  aircraft  or  an  object  in  space.  In  response  to  these  requests  AFGL 
and  ETAC  are  endeavoring  to  prepare  a Northern  Hemisphere  atlas  of  CFLOS 
probabilities.  Because  this  is  a very  time-consuming  effort,  we  have  decided  to 
prepare  the  atlas  in  parts  as  data  become  available.  The  first,  second,  and  third 


(Received  for  publication  9 November  197  8) 

Department  of  Defense  organizations  and  contractors  are  encouraged  to  contact 
AFGL  or  ETAC  for  additional  information  on  line-of-sight  probabilities.  Per- 
sistence, recurrence,  joint  probabilities,  and  probabilities  as  a function  of 
altitude  are  available, 
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1 2 3 

parts  depicting  CFLOS  probabilities  over  Germany,  the  USSR  , and  the  USA 
have  been  published. 


2.  THE  MODEL 

Lund  and  Shanklin^  developed  models  for  estimating  probabilities  of  CFLOS 
through  the  atmosphere  at  any  desired  elevation  angle  and  geographical  location. 
The  models  require  a knowledge  of  sky -cover  climatology  for  the  locations. 

The  model  used  to  estimate  CFLOS  probabilities  through  the  entire  atmosphere 
can  be  expressed  as  follows: 


aPl  =aCsKl 


(1) 


where  is  a column  vector  of  a rows,  one  row  for  each  angle  considered;  aCg 

is  a matrix  of  a rows  and  s columns,  one  column  for  each  sky  cover  category; 

and  K,  is  a column  vector  of  s rows.  The  P values  are  estimates  of  CFLOS 
s 1 

probabilities,  the  C values  are  CFLOS  probabilities  at  angle  a given  k tenths  of 
cloudiness,  and  the  K values  are  probabilities  of  each  k tenths  of  cloudiness. 

The  aCg  matrix  used  for  this  paper  is  given  in  Table  1. 


1 
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Table  1.  Probabilities  of  Cloud-Free  Lines -of-Sight  as  a Function  of  Elevation 
Angle  and  Observed  Total  Sky  Cover  in  Tenths.  This  is  the  aCg  Matrix 


Elevation 

Angle 

(degrees) 


Sky  Cover  (tenihs) 
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90 

1.00 

0.  97 

0.  92 

0.  87 

0.  81 

0.77 

0.70 

0.  62 

0.48 

0.  31 

0. 

08 

30 

0.98 

0.  93 

0.  86 

0.  80 

0.73 

0.  66 

0.  57 

0.  50 

0.  38 

0.  24 

0. 

06 

10 

0.  97 

0.  86 

0,76 

0.  65 

0.  55 

0.47 

0.  39 

0.  32 

0.  24 

0.  16 

0. 

03 
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3.  AN  EXAMPLE 


The  climatic  record  of  sky  cover  at  Tempelhof  AB,  Berlin,  Germany,  shows 
that  0/ 10,  1/10,  ...,  9/10,  and  10/ 10  sky  cover  was  reported  8.  9,  3.0,  0.8,  2.7, 
2.7,  2.7,  4.2,  2.1,  6.3,  14.0,  and  52.  8 percent  of  the  time,  respectively,  between 
1200-1400  LST  during  January  1947  through  1963.  Performing  the  matrix  multi- 
plication, we  obtain: 


«P1  * 


1.  00 

0.97 

0.31 

0.  08 

0.  030 

0.  350 

0.  98 

0.93 

. . 0.  24 

0.06 

= 

0.  304 

JO.  97 

0.86 

..  0.16 

0.  03_ 

• 

_0.  24 0_ 

0.  140 
0.  528 


<2) 


The  computations  show  that  there  is  a 35.  0 percent  probability  of  a CFLOS  at 
Tempelhof  AB  looking  toward  the  zenith  <90 “),  and  a 30.  4 percent  and  24.0  percent 
probability  of  a CFLOS  at  30°  and  10“  elevation  angles,  respectively. 

4.  THE  STATIONS 

Table  2 lists  stations  from  which  long  records  of  hourly  sky  cover  observations 
are  available.  CFLOS  probabilities  were  computed  for  these  stations,  which  are 
shown  in  Figure  1. 

5.  THE  ANALYSIS 

A total  of  51  maps  are  included  in  this  report:  one  station  locator  map,  Fig- 
ure 1;  one  map  for  each  of  the  four  mid -season  months  (January,  April,  July, 

October)  covering  four  3 -hr  periods  (0000-0200  LST,  0600-0800  LST,  1200-1400  LST, 
1800-2000  LST),  and  three  elevation  angles  (10°,  30“ , 90“),  Figures  2 through  4 9 ; 
and  two  maps  depicting  the  extreme  conditions  (that  is,  the  highest  and  the  lowest 
probability  for  any  of  the  above  months  and  periods).  Figures  50  and  51.  In  order 
to  conserve  space,  the  extreme  condition  is  shown  for  the  30“  elevation  angle  only. 

Eq.  (1)  was  used  to  compute  CFLOS  probability  \alues,  Tne  gK  j column  vector 
was  changed  with  every  station,  month,  or  3 -hr  time  period.  For  more  than  ninety 
percent  of  the  European  stations,  the  probabilities  were  based  on  more  than  300 
sky-cover  observations,  that  is,  about  a 10-yr  period -of -record.  The  probability 
values  were  plotted  on  maps  and  analyzed  as  suown  in  Figures  2 through  51. 


. ■■■V’.-.-JI 


Because  the  isolines  were  drawn  strictly  to  the  data,  the  analysis  seldom  departs 
more  than  2 or  3 percent  from  the  computed  probabilities. 

The  analysis  is  based  solely  on  probabilities  at  the  locations  shown  by  dots  on 
the  maps.  Probabilities  were  not  computed  and  station  location  dots  are  not  shown 
for  hours  and  months  when  less  than  50  observations  were  available  for  determining 
the  CFLOS  probabilities.  Terrain  features  were  not  specifically  considered  in  the 
analysis.  However,  their  effects  are  evident  by  the  irregular  patterns  and  many 
closed  isolines  of  probability  shown  on  the  maps. 

The  data  coverage  over  some  coastal  and  mountain  areas,  all  large  bodies  of 
water,  most  islands,  and  north  Africa,  was  too  sparse  for  accurate,  detailed 
analysis;  therefore,  only  the  probability  values  are  plotted  on  the  maps  at  these 
locations.  'If  the  location  of  interest  is  not  close  to  a station  used  in  the  analysis, 
the  user  of  this  atlas  may  wish  to  consult  other  data  sources  for  additional  cloud 
cover  data  and  compute  cloud-free  line-of-sight  probabilities  using  Eq.  (1). 

The  CFLOS  atlas  for  Germany,  Part  1 of  this  series,  included  probabilities 
for  the  50°  elevation  angle.  They  are  not  included  in  this  report  because  more 
than  97  percent  of  the  time  they  range  from  1 to  2.  5 percent  less  than  corresponding 
probabilities  for  the  90°  elevation  angle.  The  50°  elevation  angle  probabilities 
were  always  at  least  1 pc  cent  less  than  the  90°  probabilities  but  never  more  than 
3.5  percent  less.  Probabilities  for  the  50°  elevation  angle  should  be  estimated  by 
subtracting  2 percent  from  the  90°  probabilities. 


10 


Ufa aBil BHit! Ah ' tL>. > .'■»  k’ v».  * ■■  yj  A*« ii -a 'it <■ '•> . i.  .r_-  , ^ •••,-Aui* — nit  A 


cncOrf  rf 
c-  COCO  P) 

<3<  1—1 
^ 04 

04  04  O 04 

in  04  ^ 

O4inCOC0O4C0t>Tj<O4 

1-^  [■»»  «-H  T— 1 O 

04 

c^o-co^*-tinco<o 
04  04  r-  ^ *-«  rj* 

CO  CO  CO  ^ 

£ £ 

^wwwwwwww 

W WW WWWH W 

O M C» 

O lO  CO  H 

co  0-  04  ^ 

CO  H CO  o 

occcoco<N04COinco 
rf  CO  OOCONID  OCO 

©OOt>COj>COt^ 

CQHcyClOlON^ 

CO  CO  O-  CO 

5j*  ^ CO  ^ 

04  O CO  CO 

N N H H 

COCOOHOOrfOHifl 

O4^-^I>COl>0O*-< 
<1— ( — 

2Z22 

zzzz 

zzzzzzzzz 

zzzzzzzz 

04  r*  CO  Ci 

O rH  co  04 

04  0 CO  04 

in  04  in  co 

CO-^O4O3C0COC0O4cO 

inOOlNOHNHifl 

0-^t<0404  ’“-’— <0404 
NOHCorfCJCl^ 

o in  m co 

CO  CO  CO  co 

co  co  co  m 
co  co  co  co 

OCOrfOO|>COOCO 

o-c^o-t^cocococom 

COlRCOCMHOiOJt*. 

cocococococninm 

d>  4> 

.§  -5  i? 

■M  CV3  »-4 

a“gi 

£ w & 
C.)  c/)  w cfl 
_ 0/1  _ 


W*  ™ vj 

_ bo  _ 

<u  J ri  2* 

o w (H  rt 

svAl' 

^ 0 c <u 

(V  t)i  Pi 


^ 5 o 
•c*  55  *c  >s 
g;  g jl,  o 

el&j3 

0)  4)  05  M 


g rt  w 

& § « 

,g  tj  o „ *a  jj  1 

S L C o P C . 

A o G ’O  V ° ^ 

C'^O  G k >-*  QJ  - 

rt  ^ <*  ° rt 

^ S 03  > CQ  PQ  > « 


OJOrtNn^GIOt-  ? 


o r ® 

■O  -o'- 

g „, la 

™ « P n) 

ID  » > 

Sgfc-S 

rt  Ss  § 

W co  O to  t 


00O3©«-‘O4COTj<lO 

*-’-'04C\1040404C'4 


OlOOW 
04  r-  co  co 
eo  «-<  CO  *“< 
^ ^ ^ ^ 
o o o o 


CO  <X)  W CO 
*H  T*<  f-  «0 

o o o o 
^ ^ ^ 
o o o o 


^mCOOOWNH^iO 
OOCMO)(Nlrtt«OOH 
OOOOOHN  corf 

ooooooooo 


f-tCOCviCOt^C-Cb*^ 
ID  U*5  CO  CO  CO  t-  h-  CO 
OOOOOOOO 
N NN  W W 
OOOOOOoO 


!■  HIM' l| li^ I i ill  > 1 


5ST ’.V.«WS«g*T7P5V tf i»F»TOfOSS¥a«!B^* ' Trsnwjy  ,-w « r^WHraf? 


1 


C 

o 

O 


c 

o 

rt 

o 

o 

W 

a 

.2 

rt 

53 


CM 

03 

r-< 

■s 

H 


<D 

T> 

Is 


bjO 

WWW 

W WW WW WW 

' £ 

G 

^p  on  *-» 

03  in  *h  co  *-«  to  co 

CO 

^ o cm  cm  in 

w 

J 

o ^ CM 
i i i 

co  co  tp  tp  ^ *h  in 

i i i i i i t 

"p 

*H  CM  TH  in  CO 

1 1 1 1 1 

co  in  co 

co  ^p  t*.  *-h  in  cm  *p 

CO 

i— < CO  CM  CO  Tf 

f-<  *“<  »— < 

CM  CM  CM  CM  CM  CM  CM 

o 

o o o o o 

IS  2 2 

|z  Is  Is  2 Is  Is  2 

& 

2 2 2 2 2 

Lat. 

CO  CM  O 

CM  N h CO  Tf  <H  O) 

CO  CO  CM  O O 

MOrf 

1 1 1 

N Tf  H o N CO  rt 

I j | 1 1 1 I 

o 

o h h cn  cn 

1 1 1 1 1 

in  co  tv. 

e*  in  Tj<  n cm  o o 

CM 

o co  tv  co  in 

in  in  in 

CO  co  to  CO  CO  CO  CO 

CO 

co  in  m m in 

a> 

ax> 

d C 

sS 

5S 


U 

G 

O 

a 


C£>  m i-H 

m 


£ 

o 


Is 

Sa^ 

lg£ 

-2 

St>> 


CO  t'-  00 
CM  CM  CM 


cococo^Ooh 

C-  *-*  ^ l/j 


T* 

CM 


tv  O)  W CM  O 
co  r->-  ’— < cm 


03  CO  CO  CO  CM  CO  t- 
W t>  CD  CO  lO 


£ ^ ^ w £ >g 

lO  tv  CM  w I/O  CM 
eg  H H CO  W H CO 
I I I I I I I 
HMIOOOHO 

o o o o o o o 


22222  zz 

t-h  1— i |>  Tf  co  to  CO 

© CM  m CM  in  in 

» I I I I I I 

in  CO  O CO  (M  rt  H 

in  in  ^ in  m in  in 


T5 

C 

no  J5 

S w 

aJ  »— • 

w w 
*-*  0) 

T>  S 

S£ 

£ a>  a> 

“ 


G 

| 

C 

5 

H 


cn  » 

i 

jx 

o 


03 

o 
oS 

• 

g • r 
gp  «,  5 
F ^ 1)  w 

P.S.?  41 


u 

03 

4-» 
03 
03  ( 


t0  „ . 

a>  o ja  .3  (-1 
>-)  w <J|  H Cl, 


c js  13 

£ ■£  »3  to  a>  fc<  C 
S C 2 S fi  £ t 
>.,2  -S  <y  o x o 
H^JSSOffl 


O)  O H CM  co  ^ lO 
CM  CO  CO  CO  CO  CO  CO 


to 

CO 


N CO  Cf)  O H 

CO  CO  CO  ^ 


cm  co  ^ in  to  f-  co 

*«P  Tf  y*  yf  yf 


u 

rt 


r-  o 

03  03  03 

© © © 
CM  CM  CM 

o o o 


CD  yf  t>  »“ I in  CM  ^ 

CO  <C  o H co  fv  [v 
CO  CO  CO  03  03  03  0) 
CM  CM  CM  CM  CM  CM  CM 

o o o o o o o 


o 

CO 

o 


m co  h o in 
O CM  03  O CO 
C O O r-4  rH 
CO  CO  CO  CO  CO 
O O O O © 


cm  ^ ^p  o o in  03 
co  co  *h  t-  t*-  in  co 

CM  CO  C0  CO  Tf  co  CO 
CO  CO  CO  CO  CO  CO  CO 

O O O O O o o 


12 


UMimtHi fotiitWriM**  aw*#*''- 


i 

o 

i 

Q 

2 

2 

i 

o 

w 

D 

‘ f 

U3 
»— • 

G 

*G 

I 

T3 

.! 

03 

G 

0) 

5 

Tl 

0) 

rt 

«— 4 

c 

o 

Ih 

» ^ 

4-» 

o 

r— 1 

bi) 

* 

•G 

W 

G 

i 

C/3 

W 

CO 

w 

i 

•••feV- < l &’&<’& 't  u 'il'.  Vui  .ViyS.K-V 1 aj&jttftiitUb 


©Ot-  ^«Do«o^>3coHio««)*inNir5»-<0(Nwa'o)«<OHoocoNw 

CO  O CO  ^r-1  iDtOM'inOOt-tfiOOM^HHCOUjHWNWOW^ 

n co  ^ *~i  i—  cococom*-,<CM*“'^*-<cn  cm  cm  ^ eo  cm  «-i  co  co 


w w 

9> 

c 

© © © 

0 

o o 

i i < 

© CM  © 

^4  *— 1 »-4 

Z Z Z 

t} 

CO  CO  CO 

CtJ 

o in  co 

i i i 

►J 

T~i  © O 

in  in  in 

wwwwwwwwwwwwwwwwwwwwwwwwww 

COOMNtONOiOO^NtoCOOOM’OOCCOCMCOW^OO^^ 
CO©»-'Tj<COCOCM©COCO^<-«iO©CMCO»n-C<m*-«*-*lftCOCM©CM 
111111111111(1111  I I I 1 I I I I 

C5Of-0)C'»OC')^0),'-0<i)t-t^C0C0C0C0CiG©Nt»C*C0t-t^ 
©r^ooO^OOOOOOOOOOOOO^OO©©©© 


ZZZZZZZZZZ  is  fcfc&fcfcfcfciz; 

(NCOCSCOCOCOO)WCOC^O)t-^  »COCM©lOOOir5©©fO'^CO<0 
cococMWLo^Hincoinu^inioioooH^Tj'^cocoWMHH 
i i i i p i i i i i i i i i i i i i i i i i i i i i 
■^icocoiN»-t*-,^ooa3a)0)a30)00©a)a!CDO)a©a)0)a) 


c ^ 
c ^ 
5 T3 
3 u 
c <u  o 

£ j s 

T5  C 
m rt  ^ 
a>  £ 
t.  0)  « 

DOW 


P c 
,n  o 
0)  w 

•§1 

b<  o 

¥%* 

i|| 

■g  w E 
w x w 


Cti 

j*3 

o 5 

m ?** 

< S-g 


< go  «<  % 

mS  Jgi;«  eE  < 

Cfc|P54>ffiN<Cj.3tn^ 

£ ^ c § 5 Z1 « « 5 7: -8 s s .5 

c S o b j2a  rt'c'0'H  " ^ c rl 

ffi  3 CQ  W W fe  « wK  CQ  Ck  £ os  W £ 


< D 

£>£2 

N.Sg 

N § 

»a  S 

£*cq 


C 

O 

fa  r 

<5 

< Em 


J3  .S  S 

V ID 
n<  +■  O 

Hgf’ 

a>  ,2  rf 

wKwt 


© © *-« 
© r- 


CMcOT^lftCOt-gO©0»HCMCO^in©t-CO©0»-<CMCO^lO©t^ 

i'-OOCOCOCOCOCOCOOOQOQOO)©©©©©©© 


CO  t-  © 
CO  CO  ^ 

^ © m 
© © © 


m j>  cm  co  co 

CO  M!  O CO  H 
© *4  CM  CO  CO 

© © o © © 

t— l ♦•<  »-*  *-i  *-4 


jSiwatLwaii  ja  Bi'i~,'.ii'iatWj' jt-,ya^ 


10734  98  Heidelberg  aAF  I 49-24  N 08-39  E I 110 


WN^COCOCMtOtOOCSOCOW 


00 

©©*“<© 

l>  CO 

l> 

tD  CO  CD  rf 

© © 

CO 

CM  *H 

CM 

wwwwwwwwwwwww 

MUM 

w 

ww  w£ 

is* 

nt'isint-o-fnoNNNio 

© CM  © 

CM 

CO  »h  CO 

CO  CM 

C4inirt«*t‘tfiO'-‘iriinir><t<M 

( I 1 1 1 1 I 1 1 I l | | 

■«<  CM  ^ 

1 1 1 

t»*4 

ID  CM  ^ 

llll 

CM  © 

OOHOO)HNOt>CHHH 

© ^ to 

© 

ID  CM  ^ © 

CO  H 

© © © 

© 

COO© 

© © 

zzzzzzzzzzzz  z 

2ZZ 

z 

ZZZZ 

fcss 

COOCMCOt'-CO*-*^^'^  © CO  CO 

r#  cn  m 

CO 

CM  Tf  CM  O 

© © 

NCO'»l'rtOHOifOCJHOr}i 
| | | | ! | | | 1 1 1 1 1 

^oin 

1 1 1 

CO 

1 

© in  © 

llll 

r~i  *}< 

o>o>©©©©©coooooc©oot^ 

CO  CM  © 

© 

O)  CO  to  TF 

CO  *H 

LO  ID  © 

^ •M1 

- rt  _ 

fa  S3  « a 

< ^ 
fa  JS  O 

c uc  o y .2 

.3  ^ S 2 ^ 

.C  Ja  g £ rt 

I 1*311 

ri  P hi  w O 


c 

rtl 

•Bg5 

•c  -5 
^ •v 

<D 

s§i 

■*  »>« 

" 1-  » 

If  y 

bcfe  4 > 
O ti 
W 03  aa 


fa's  bl 

<55  < 

e .2  ^ 

4)  < ti  JS 

I|Ih 

ja  -a  § t) 
rt  i-  5 rt 

owSis 


txo 

g s 

III 

2 £ ' 

4)  4)  ‘2 
was 


< 

“ s 
■ S <w 

m2  Q'E 

fa  fa--  4) 

%%  2* 
hO  3g 
.O  ■ — ni  S 

c <n  4)  w 

C M-«  +»  *0 

(3  ^ f< 
J2  S J3  O 
UOs  o» 


0)OHC^40^intI>t~lX)0)OH 

a^OOOOOOOOOO^^ 


cm  £5  t-  © o m to  co  co 
tOMCOlrt^Jt*l>COO 

o^oooHooo 

hWhhhWhhh 


© © vH 

© © © 

© 

Oi  © o 

© © 

C-  © © 

© 

© © »H 

© © © 

CM  CM  © 

© 

o h rnn 

© © © 

© © © 

© 

H H r4 

© © © 

© 

o o o o 

H W O) 
CO  *“<*-<  CM  m 


o o 
O 'S  « rt 

s i w « .s 

’gjj.ags 

O It  4)  M 41 

CQCuOwS 


co  ^ m © c— 
c-  c-  c-  c-  t- 


COOOCMCMC303COCO 

COCOCOCM^’-'COCO 

© i-h  *-»  in  cm  co 


O O PI  lO  H « H 

OlHOTfO)  o 

Xj*  rH  ^}1 


w fC  ii 
3 n S o od  , 

.,  <2  rt  3 > > rt 

£cE^4>4>fc.«> 

e o wCrt^fe's: 

•?-.  S 2 - 11  L " O 

474;  v art  ^ ^ 

CO  CO  C3  c 


COOO^CNfO^lO 
t-  t>  00  CO  TO  CO  CO  CO 


in  u rt  ™ 

C 'S..M  .2  g .5  I 
.52»^3?o 
HU^BwU 


50  t*«  CO  O)  O H N 
CO  CO  CO  03  a O)  O) 


oo  *h  *h  in  *h 

CO  C-  03  03 
CM  *H 
CM 


w w w w w 

W WWWWWW W 

WWW WWW W 

u w w w w 

oi  to  « in  « 
mo-Hnw 

1 1 1 1 1 

COOCOtDOHtfjOO 

lOOCMCMCM^^CO 

1 1 1 1 1 1 1 1 

in  t}<  to  03  © © ©3 

^ co  co  © o CM 

tO  U1  f-  t~- 
xrm  uj  « h 
| | | | | 

m oo  ^ *}<  © 

HHHHH 

incooio  cooo)H 
HHCMHHCMH  CM 

H CO  Tf  tO  03  CO 

CM  CM  CM  CM  CM  CM  CM 

CM  ^ CO  CO 
CM  CM  JM  CM  CM 

^ & 55  S3  5S 

S5  25  S5  fc  2 fe  2 

££££! 2 

in  rn  © <<fi  CM 

CO  *H  © CM  *-H 
l 1 1 t 1 

Tji©C0^O3,«tCM© 

ini-H^co^T^CMin 

4IIIIIII 

to  f-  O CO  O 03  H 

T*  ^ »H  Tf  CO  © CM 

1 1 1 1 1 II 

© in  cm  ^ 
© CM  «-<  CO  CO 

1 1 1 1 1 

03  CO  CO 

CO  CO  CO  CO  CO 

inm^cococoN^ 

© © © <*  © -^ 

^ ^ ^ ^ ^ 

CO  CO  CM  1H 

^ v ^ ^ ^ 

g d rt  *s  a 

g ff  g g.g 

> £ « c 

O — t rt  J3  wt 

SSO,>U$ 


CQTfin«o^ 
03  03  03  03  03 


f»  lrt  CO  ©3  © 

co  © in  to  cm 

CO  ■'f  Tf  ^ 

© © © © tD 


ooomwcoc^cmco 

CMint-COint~©QO 

’HHCSJCOrtrt^Sf 

cocooocococoeoeo 


© © © o © © 

rj<  CM  ©3  © CM  © 00 
P3  H O CM  Tf  CO  ^ 

lO  © © © © © to 


*-•  © CM  CO  CM 
o n in  h h 
in  ©in  © r- 
in  in  © © © 


l‘1'-'-  .Vl’-Ji.  -.•■»  .-'  liitiVii 


\J-  tii)  t-  n l4j 


V;  J* . ‘‘•it  t'.'J.iiiJiNW,  ilYVfciit  iivA'tih'i  i'ifil/ULtil 


U.S.S.R.  (Europe) 


to  COHCD^^COLO^iOa)^ 

^ *-*  oo  t/3  05  c**  co  W fr-  t© 

«-*  ca  CO  rH 


WWWWWWWWWWWWW 

cocoooic^oocotoeoWD-t-co 
OHCO^NHTffOlfiW^NCO 
I I I I I I I I I I I I I 
COCOOOCDO^OCOC^COO© 
CO^^COCOfOCMCOCgWC^COCO 


030)»ftO)HC04rt««WO)^O) 
irjcoco^oirjc^cviiom^cvjCM 
i i i i i i i i i i i i i 
ooooTt<eo’-i'7>o>to^eoo©to 
«o<oco<o«Dioifiininifl^io^ 


j*  M 'X 

w P •£ 

! w - V J 0 

£*  *g  g j • 

| q »c  ^ ^ ’1 3 a 3 c § 

cofcittNwdasjjS^. 


OOHhhhhhhhhhN 

CMMNNWnnnnnnwn 


COinOCJt'-COCOt^OOCOlOt^ 

H{oinoco»«t-Mi/)0)^co 

^vMintccooo^woocococo 

C4C'l©JC'J©JtO<©<Ot©<OCOeOCO 

CacqCMCVJC^CNJCQWMCVJCOCOCO 


Table  2.  Station  Locator  (Cont) 
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Figure  4.  CFLOS  Probabilities  for  Jan,  0000—0200  LST,  10*  Elevation 
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Figure  29.  CFLOS  Probabilities  for  July,  0600—0800  L.ST,  00”  Elevation 
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Figure  47.  CFLOS  Probabilities  for 


